SUMMARY
Renal tubular acidosis (RTA) is a group of disorders in which renal excretion of acids is reduced, out of proportion to any reduction in glomerular filtration rate. RTA is characterized by hyperchloraemic metabolic acidosis with a normal serum anion gap. There are multiple forms of RTA, depending on which aspect of renal acid handling has been affected (Table 1) 1 . In Type 1 or distal RTA (dRTA), the distal nephron does not lower urine pH normally because the collecting ducts permit excessive back diffusion of H + from lumen to blood. Urinary concentration and potassium conservation also tend to be impaired, so polyuria and polydipsia occur. With the stress of an intercurrent illness, acidosis and hypokalaemia can be life-threatening 1 . We report a case of dRTA which presented with hypokalaemic muscular paralysis with acute respiratory failure and life-threatening arrhythmias and required mechanical ventilation.
CASE HISTORY
A 26-year-old female presented to the emergency services of our hospital with a one-day history of acute onset of ascending weakness of lower and upper limbs with difficulty in breathing. She had had fever and diarrhoea the previous day. At the time of admission, she was unresponsive, having gasping respiratory efforts with severe hypotension (systolic pressure 70 mmHg) and bradycardia (52 beats per minute). She was immediately resuscitated and was admitted to the Intensive Care Unit and mechanically ventilated (Drager Evita 2) with volume (Vt) 400 ml, rate 12/minute and FiO 2 0.4. On neurological examination, she was unconscious, pupils were mid-dilated and sluggishly reacting to light, and deep tendon reflexes were absent. Muscle tone in all four limbs was minimal. There was no history of any drug intake and normalized (patient received 300, 360 and 120 mmol of KCl on the 2nd, 3rd and 4th days respectively). Gradually, as the patient's muscle power improved, she was put on pressure support ventilation and weaned off the ventilator by the 5th day. Blood sugar levels were normal after initial hyperglycaemia. Other investigations were total serum calcium 2.02 mmol.l -1 and magnesium 0.69 mmol.l -1 . Serial ABG estimations showed persistent metabolic acidosis with serum bicarbonate in the range of 13-14 mmol.l -1 . After extubation she was commenced on oral sodium bicarbonate supplementation (90 mmol/ day). She was transferred to the Nephrology Unit for further investigation.
DISCUSSION
The presence of severe hypokalaemia (K + 1.6 mmol.l -1 ) with metabolic acidosis (base excess -13.7 mmol.l -1 ) and urinary pH >5.5 suggested the diagnosis of Type 1 dRTA. Although quadriplegia is a well-known complication of severe hypokalaemia, acute respiratory failure due to dRTA is rarely reported 2 . A thorough search of the available literature (Medline) revealed only six cases of dRTA leading to hypokalaemic respiratory failure requiring mechanical ventilation [3] [4] [5] [6] [7] [8] , surprisingly none reported in the anaesthesia literature.
Ascending paralysis of the extremities suggested Guillain-Barré syndrome, however the presence of hypokalaemia, metabolic acidosis and an alkaline urine confirmed the diagnosis, and lumbar puncture was not performed. Moreover, there was a significant improvement in muscle power after K + supplementation.
The pathogenesis of classic hypokalaemic dRTA is not yet clear. The hallmark is the inability to acidify the urine to pH <5.5; there is no impairment in bicarbonate reabsorption in proximal tubules 1 . In the majority of patients, there is a defect in H + secretion by the H + -K + -ATPase pump in tubular cells which causes hypokalaemia, decrease in NH4 + excretion, hyperchloraemic metabolic acidosis and volume depletion. Occasionally, strikingly severe hypokalaemia, metabolic acidosis and hypocalcaemia may require immediate therapy. This constellation of findings in an emergency setting has been labelled as a "crisis of dRTA" 9 . Clinical presentation in our patient was also quite catastrophic, with quadriparesis, acute respiratory failure and cardiac conduction abnormalities which could have proved fatal without prompt and effective management.
Chronic positive acid balance causes Ca
2+
, Mg
and PO4 3-wasting and there is an increased incidence of nephrocalcinosis. A prominent feature of dRTA is abnormal Ca 2+ metabolism leading to musculoskeletal complaints. Hypercalciuria, alkaline urine and low levels of urinary citrate result in calcium phosphate stones 9 . Our patient had a history of polyuria and polydipsia with occasional weakness of limbs. Severe hypokalaemia was precipitated by an episode of fever and diarrhoea immediately prior to this presentation. Potassium wasting may be particularly severe during acidosis.
The majority of patients with dRTA have it in association with a systemic illness such as Sjögren's syndrome, hypergammaglobulinaemia, chronic active hepatitis (CAH) or lupus. The frequency of dRTA in Sjögren's syndrome has been reported to be 25 to 40% 9 . Ohtani et al and Poux et al have described hypokalaemic quadriplegia and respiratory arrest due to dRTA in patients with primary Sjögren's syndrome 5, 6 . Koul and Saleem reported a case of CAH with dRTA which presented with hypokalaemic muscular paralysis requiring respiratory assistance 8 . Treatment of dRTA involves correction of metabolic acidosis by administration of alkali in an amount sufficient to neutralize the production s. GombaR, p. J. maThew eT al These patients may present to the anaesthesiologist with nephrocalcinosis requiring nephrolithotomy. They may remain relatively symptom-free until the stress of surgery leads to life-threatening acidosis and hypokalaemia. Perioperative hypokalaemia and acidosis in such patients may result in cardiac arrhythmias and delayed recovery from neuromuscular block.
This case report highlights the fact that the dRTA with severe hypokalaemia should be kept in mind in any patient presenting with respiratory failure. Secondly, all patients with dRTA must be investigated for any associated systemic illnesses and put on lifelong alkalinizing agents. Thirdly, all patients with nephrocalcinosis presenting for surgery must undergo complete preoperative evaluation (clinical and laboratory) to rule out this entity.
